Previous experiments using trains of high-frequency filtered clicks have shown that for lateralization based on interaural differences of time or level, there is a decline in the usefulness of interaural information after the signal's onset when the clicks are presented at a high rate. This process has been referred to as "binaural adaptation." Of interest here are the conditions that produce a recovery from adaptation and allow for a resampling of the interaural information. A train of clicks with short interclick intervals is used to produce adaptation. Then, during its course, a treatment such as the insertion of a temporal gap or the addition of another "triggering" sound is tested for its ability to restart the binaural process. All of the brief triggers tested are shown to be capable of promoting recovery from adaptation. This suggests that, while the binaural system deals with the demands of high-frequency stimulation with rapid adaptation, it quickly cancels the adaptation in response to stimulus change. 
INTRODUCTION

A. Binaural adaptation
Listeners can detect interaural differences of time (IDTs) in the onsets of signals throughout the audible spectrum, but in order to extract IDTs from the remainder of the stimulus, successive peaks in the waveform must occur at a rate that is not too high. For pure tones, it must be below 1200-1500 Hz; for delays in the envelope peaks of sinusoidally modulated high frequencies, the rate must not exceed about 400/s (Nuetzel and Haftcr, 1981 ). In a study oflateralization with trains of high-frequency clicks, Halter and Dye (1983) examined the relation between onset and ongoing binaural information by measuring the relative effectiveness of each individual click in the train. Of interest were both the interclick interval (ICI) and the number of clicks in the train n. They applied a "method of subtraction," which attributes differences between thresholds for trains of different lengths to information derived from the additional clicks in the longer trains. The argument assumes that detection of laterality is based on the averaged activity of the set of binaural neurons responsible for comparing the timing of events in the two input channels and that there are N such neural events on which a given judgment is based. Note that Nis the sum of the events evoked in each neural single channel integrated across all of the relevant channels. A second assumption is that the limitation on detection is set by a background oftemporal noise or "jitter" that perturbs the timing of the N samples. Since the standard deviation of the mean IDT is proportional to the square root of the number of samples on which it is based, one should expect the threshold, as defined by a fixed mean-to-standard deviation ratio d' to decline as the inverse square root of N: 
AIDT & (N ø'•) -• ( 1 )
One would like to study the efficacy of each dick by direct observation of the number of neural events evoked by the train but, of course, that is impossible. However, the link between threshold and N can be inferred from the results of increasing n. Hafter and Dye (1983) showed that many of the models commonly used to describe the effects of increased stimulus rate, including refractoriness, increased bandwidth, and serial correlation of the internal noise, all call for an essentially linear relation between Nand n. Thus they predict proportionality between threshold and l/(n) ø's, regardless of the rate. With this in mind, those authors plotted log thresholds versus log n for a range of ICIs, with the expectation that the slope would be --0.5 as indicated by a square-root relationship. Instead, what appeared was a series of straight lines in the log-log plots, with absolute slopes that diminished toward zero with decreased ICIs: log AIDT, = log AIDT• --0.5k log (n), 
The uppermost function (k = 1 ) is for the case when the ICI 
Ih EXPERIMENT 2: TRIGGERED WITH BURSTS OF NOISE OR TONE
A. Rationale A surprising result from experiment I was the discovery that binaural processing was restarted by gaps as short as 5 ms. Our surprise was based not so much on a preconceived notion of how long the time constant of adaptation ought to be as much as it was on the results from the condition illustrated by the lower panel in Fig. 6 . Here, the 7.5-ms spacing used as a gap in trains with an ICI of 2.5 ms was itself the ICI in trains having no gaps. Lines fitted to those data are shown by the long dashes in Fig. 4 . For every subject, the slopes of the lines are shallower than --0.5. Thus, while 7.5 ms provoked recovery from adaptation when embedded in a train with a 2.5-ms ICI, it produced adaptation when the rate was uniform. From this, we concluded that the gaps had not merely acted as quiet periods during which adaptation could dissipate, but rather served as actioe triggers that restarter sampling of the interaural information.
The of noise or a tone. In principle, one might be able to determine the precise instant when restarting occurred, for example, at the beginning of the 5-ms tone burst or at its end; but in practice, the differences in prediction are small relative to normal variation in psyehophysical tests and are probably unmeasurable. As shown with gaps in Fig. 4 , acoustic triggers were able to provoke recovery from adaptation. It would appear that the primary conclusion that one might draw from the results with bursts of noise and tone is that binaural adaptation is an actiue process, rapidly undone by any change in the acoustic pattern. The notion seems well supported by the results from a brief demonstration in which recovery from adaptation during a train with an ICI of 5 ms was produced by the introduction of a "squeeze," i.e., an ICI of 2.5 ms in the center of the train. However, one final attempt to induce recovery produced results quite different from the rest. Here, we would. attempt to trigger a restart with only the disappearance of a competing signal.
In this case, the prospective trigger was again a 1000-Hz tone but here it was not a brief burst. Rather, a tone of relatively long duration came on either at the beginning of the train and remained on until the midpoint when it was turned off, or at the midpoint and stayed on throughout the remainder of the train. Gating of these long duration tones was done at an axis crossing and, for various conditions, the tones were either diotic, monotic, or interaurally reversed in phase. For comparison with a similar stimulus with no trigger, one condition used a tone that was on throughout the entire train.
C. Results and discussion
If the only criterion for recovery from adaptation were that there be a discernible change in the spectrum, one might expect that the tone turned either off or on at the center of the train would produce restarting. Figure 11 shows that this was not the case. Here, there was no improvement; rather, performance with a tone was, if anything, worse than that with no tone at all. Given the other results, this is perplexing. cies higher than those in the signals and with more extensive practice. Regardless, these data show that it cannot be argued that restarting is a universal response to spectral change.
I¾. GENERAL CONCLUSIONS
Leaving out, for the moment, the results with tones of long duration, the data suggest that resampling of binaural information typically occurs in response to a change in the acoustic environment. This, of course, begs the question, "What is a change?" Clearly, each successive click in a uniform train is a change from the silent ICI but this does not prevent adaptation. One possibility is that fluctuation alone is not enough and that, in order to be effective, the change must violate some expectation, possibly signaling the onset of a new stimulus in the environment. This does not mean to say that the process must be cognitive in the sense of a higher-order process that recognizes the meanings of sounds. The sign of a new stimulus might be nothing more than the appearance of energy in a heretofore quiescent band, and the rapidity of restarting suggests that the recognition of and response to change occur early in the auditory system. This 
